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Determination of Lactic Acid in Fermentation Broth by p-Hydroxybiphenol Colorimetry

LIANG Qiong, LU Ming-bo, LU Zheng-dong, HE Feng, YU Long-jiang*
(Institute of Resource Biology and Biotechnology, College of Life Science and Technology, Huazhong University of
Science and Technology, Wuhan 430074, China)

Abstract: Animproved colorimetric method was developed for the determination of lactic acid in fermentation broth. Firstly,
the fermentation broth was given a suitable treatment that the protein and glucose were removed, and then the traditional
colorimetry method applied for the determination of lactic acid was optimized by orthogonal test. The results showed that the
optimum absorbance wavelength is 565 nm. The optimal colorimetric conditions are: 0.05 g Ca(OH) 2, 0.8 ml 20% CuSO., 6 mi
concentrated H2SOs, 0.125 ml 0.5% p-hydroxydiphenyl, reaction time 15 minutes and heating time 5 minutes. Linear range is
15~50rg/ml (A=0.0189C—0.0808, r=0.9989). The average recovery is 102.4%. The color development for determination of
lactic acid by colorimetric method is stable within more than two hours, and the RSD is 2.6% (n=12). The method established
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in this study is quick, accurate and stable.
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Fig.1 Determination of optimum absorption wavelength
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Table 1 L2#(3*%) orthogonal test
A B C D E F
AT ERENE AR R AL IR 20% iR
(min)  BffE(min)  Z&(ml) 5(9) (ml) Hil (ml)
1 0 1 0.1 0.05 6 0.2
2 15 3 0.125 0.1 7 0.5
3 30 5 0.15 0.15 8 0.8
*3 EXRBEWNSTER
Table 3 Results of direct analysis
G A B C D E F
BE 1 0.325 0.307 0.328 0.405 0.394 0.32
¥E 2 0.361 0.349 0.373 0.361 0.368 0.318
¥IE 3 0.343 0.372 0.328 0.263 0.267 0.391
Wz 0.036 0.065 0.045 0.142 0.127 0.073
R4 EXREHEFHR(o =0.05)
Table 4  Results of variance analysis (o =0.05)
Sk PR HBE FLb FIRAUEME B
L TR) 0.006 2 0.353 4.1
A B I ] 0.02 2 1.176 4.1
MFRIEBEA AR 0.012 2 0.706 4.1
LS 0.095 2 5.588 4.1 *
R R 0.081 2 4.765 4.1 *
20% fifi i i 0.031 2 1.824 4.1
R TE 0.08 10

fF, R RI G55 50K 1R 2, FERH B4 Hr i A
T3 7253 Brids Bt 1E A2 0 45 AT Gk i B 3.
4 TTAT, A R R B R 1) N N SR S £ SN )
2, HRAREMMENALE S, REZOLMEN
A:BsC2D:E:Fs, HIZU4ILES 0.059, 20% fii 241 0.8ml,
WA R 6ml, MHEEEBIE 0.125ml, & A 15min, N
P A E) Smin
23 brUEdh & HIE

0.5mg/ml FLERbRAE 5 R T A FE TRAR BE S, HL O
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0.50. 0.55. 0.60. 0.70. 0.80. 1.00ml AL, 4>
SINAEE 15 SIS g e, P 28RS AR AR
Sml, §% 2.2 B 5 tE a4t EAE, 2 i se
JGRE . DAFLIR & & A MAA KR, WO FE D P AR bR A K45
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Table 2 Design and results of L27(3'%) orthogonal test

EREIE A MR AT B AB AB  XFREEIKIK C

AHEMET D WL E 20% R4 F

=)
wRs 1 2 3 4 5 6 7 8 9 10 1 12 13 Asemn
1 1 1 1 1 1 11 1 1 1 1 1 1 0.343
2 1 1 1 1 2 2 2 2 2 2 2 2 2 0.272
3 1 1 1 1 3 3 3 3 3 3 3 3 3 0.239
4 1 2 2 2 1 11 2 2 2 3 3 3 0.447
5 1 2 2 2 2 2 2 3 3 3 1 1 1 0.111
6 1 2 2 2 3 3 3 1 1 1 2 2 2 0.491
7 1 3 3 3 1 11 3 3 3 2 2 2 0.188
8 1 3 3 3 2 2 2 1 1 1 3 3 3 0.503
9 1 3 3 3 3 3 3 2 2 2 1 1 1 0.328
10 2 1 2 3 1 2 3 1 2 3 1 2 3 0.251
11 2 1 2 3 2 31 2 3 1 2 3 1 0.308
12 2 1 2 3 3 ) 3 1 2 3 1 2 0.347
13 2 2 3 1 1 2 3 2 3 1 3 1 2 0.318
14 2 2 3 1 2 31 3 1 2 1 2 3 0.508
15 2 2 3 1 3 1 2 1 2 3 2 3 1 0.194
16 2 3 1 2 1 2 3 3 1 2 2 3 1 0.52
17 2 3 1 2 2 31 1 2 3 3 1 2 0.489
18 2 3 1 2 3 1 2 2 3 1 1 2 3 0.315
19 3 1 3 2 1 3 2 1 3 2 1 3 2 0.333
20 3 1 3 2 2 103 2 1 3 2 1 3 0.322
21 3 1 3 2 3 2 1 3 2 1 3 2 1 0.351
2 3 2 1 3 1 32 2 1 3 3 2 1 0.212
23 3 2 1 3 2 103 3 2 1 1 3 2 0.577
2 3 2 1 3 3 2 1 1 3 2 2 1 3 0.286
25 3 3 2 1 1 3 2 3 2 1 2 1 3 0.34
2% 3 3 2 1 2 13 1 3 2 3 2 1 0.271
27 3 3 2 1 3 2 1 2 1 3 1 3 2 0.398
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Table 8  Stability results of method (n=12)

It ) (min) 10 20 30 40 50

60 70 80 90 100 110 120

W 0.869 0.859 0.876 0.859 0.879

0.871 0.849 0.879  0.840 0.829 0.811 0.832

R5 BEEIRER (0=10)

Table 5  Precision results of method(n=10)

FifRE 1 2 3 4 5 6 7 8 9 10
WG 0.449 0.457 0.493 0.500 0.476 0.463 0.482 0.4890.51 20.501

#5  EWMEELER (h=6)

Table 5 Repeatability results of method (n=6)

FEf S 1 2 3 4 5 6
WOGRE 0573 0514 0.534 0578 0.598  0.562

Fz71 EWELRER
Table 7 Recover ration of lactic acid

. ARSE  HE WeEsE  EdE ek A (%)
(vg/ml) (wg/ml) (wg/ml) (rg/ml) (%)
1 11.2 8 19.6 8.4 105.0
2 11.2 16 27.3 16.1 100.6
3 11.2 24 35.8 24.6 1025 1024+ 4.6
4 11.2 32 42,5 31.3 97.8
5 11.2 40 53.6 42.4 106.0

FKW, R LE 97T%~106% 2 8], “FIylElicF K 102,
A%, DR AS VR W S P VR A R R
27 BOFRE MK

MFLIR R B P ERE, % 2.2 e i B0 &
fE4AE, Bnt, BERE 10min JE —RWORE, 451
2 8. RSD N 2.6%(n=12), W& I a5 (f 4y
2h Ll L.
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0.5% X FA LI T & 0.125ml, & &I ) 15min,
S R] Bmin. AR £k [R1 A 777 A=0.0189C — 0.0808
(n=8), r 4 0.9989, £ 15~50ug/ml i Hl A 5 R iredt:
KF; FHEE N 102.4%; I5E I B0 5 15 2h
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